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1. Overview

DESIGN:
X Multicenter, doubleblind, placebecontrolled, parallegroup randomized clinical trial.
x N=530total number of subjects

STUDY POPUIATION:
X Type 1 Diabetes
X Inclusion/Exclusion Criteria listed in the Study Protocol

STUDY TREATMENTS:
x Oral allopurinol or placebadministered for 3 yeafsllowed by a 2Zmonthdrug
washout

PRIMARY OUTCOME MEASURE
X IGFR at the end of the-@onth waskout period following the-year intervention

STATISTICAL ANALYSIS PLAN:
x This plan will be finalized prior to the database lackl unblinding of treatment groups
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2. Schema

Figure2.1.PERL Study Schema
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3. Rationale for Adjustments of Statistical AnalysisPlan as
Compared to Protocol (Version 10, approved by DSMB on March 6,
2018)

Changes from the protocspecified definitions of aims, outcomesd statistical analytad
approaches are outlined belolihese changes reflect internal discussions sinceitieion of

the study thahavenotbeenincorporated as protocol amendments, but were discussed during the
preparatiorof the Statistical Analysis Plan. These charayesthe rationale for tire
implementatiorare documented herein and represent changes made prior to the database lock
and unblinding of the study.

3.1. Specifying primary and secondary estimands

RATIONALE:

In the study protocolve describe the analysis populatiqisection 11.1and methods to deal

with incomplete data (section 11.5); however, we doempticitly specify estimands of
LQWHUHVW 7R PHHW UHFHQWO\ SURSRVHG JXLGHOLQHV LQ
DQG VHQVLWLYLW\ DQ DAOgUsti3d, 20Q) andtb Euck&exh&\tardeDaDouf

research questions, we formatlgfineestimands thdtaveled us to our decisions in terms of
conducting the study and selecting analytical approaches.

3.2. Simplified model for the primary efficacy analysiausing a multiple
imputation approach

RATIONALE:

The primary efficacy aalysis presented in Section 1bf3the study protocol was based on a
linear model for correlated errors using all available iGFR measures (including those at
baseline, 80, 156, and 46veeks, respectively) as the dependent variable.

To effectively address missing values in baseline covariates and the need to ¢Gi$der
values that were not measured afted stage renal diseaseSRD as an unfavorable
outcome, direct likelihooddsed methods are difficult to implement. For this reasormave
decided to perfornthe primary efficacy analysis usingrmaultiple imputationMI) approach.
To performthe MI analysis we define bothmputationandsubstantivenodels.We note that
in thesubstantive modelGFR at baseline is no longer included as a dependent variable.

PROTOCOL

:H VSHFLI\ WKH PRGHO DV IROORZV 3« SHUIRUP WKH DQDO\V
correlated errors with general/unstructured covariance matrix usiagadble iGFR

measures (including those at baseline, 80, 156, and 164 weeks, respectively) as the dependent
YDULDEOH °

SAP.

H VSHFLI\ WKH PRGHO DV IR O O Rgngatultpld bnpktetibBn WKH DQDO\V
approach with a substantive model definedrt®ansof a linear model for correlated errors

with general/unstructured covariance matrix usingaditbaselinaGFR measures (including

those at 80, 156, and 164 weeks, respectively) as the dependent variable.
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3.3. Revised cufoints for variables useal in subgroup analyses

RATIONALE:

The protocol specified cygoints for subgroup analyses based on educated guesses about the
distributions of variables. After investigating baseline distributions of age andm\addled
analysesywe changed the cytoints for these variable® achieve betterdtance in subgroup
sample size(l1) for age from 40 to 50 years (median age 52 yeé¥sjor iGFR from 70 to 60
ml/min/1.73m* and(3) for AER from300to 30 mg/24h (median AER 42 mg/24h)

PROTOCOL

To investigate the possible presence of heterogeneity in the response to allopurinol, subgroup
analyses (based on the primary efficacy analysis described in section 11.3, with the inclusion
of an interaction term of the treatment group by the subgrougbl@yiwill be performed by

DJH JURXSV "yrsPQE&DVHOLQH ant)0 thl/ min/1.73A « AER at
EDVHOLQH ” D QhG), and «P J

SAP.

To investigate the possible presence of heterogeneity in the response to allopurinol, subgroup
analyses (based on the primary efficacy analysis described in section 11.3, with the inclusion
of an interaction term of the treatment group by the subgroup variableevpéormed by

DJH JURXSY " DQE&DVHOVQH ant)60 nil/ min/1.73m2)AER at

baseline '30 and >30 mg/24 hr.), andk.

3.4. Calculations of visit windows for the analytical dataset

RATIONALE:

Perprotocol windows for schedulingisits 6-16 are calculated relative to the Visit 5 date.
early versions of the Study Protog¢weérsions 5.0 and 6.0)andomization was performedat
study visit Yisit 5) and consequently thasit date and randomization date were equivalent
Starting with Study Protocplersion7.0, Visit 5 becamea phone call visit and randomization
did not necessarily occur on the date of the phonekallanalytical purposes (see SAP
Section 6.3)visit windows will be calculated relative to randomization date.

PROTOCOL
Visit 1 will be considered as Time Orfecheduling Visits 5, Visit 5 will be considered as
Time O for scheduling Visit-4.6, Visit 16 as Time 0 for scheduling Visit.17

SAP.

Visit 1 will be considered as Time Orfscheduling Visits 5, Visit 5will be considered as
Time O for scheduling Visit-4.6, Visit 16 as Time 0 for scheduling Visit.17

For analytical purposesherandomization date will be considered as Tirfer calculating
windows forVisits 6-16.
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3.5. Additional analysis assessingn effect of postrandomization serum
uric acid changeson iGFR values at Visit 17

RATIONALE:
Following internal discussion on the importance of the relationship between serum uric acid
(sUA) and iGFR measurgse added this analysis.

PROTOCOL
Not applicable

SAP.
Details are provided iBAP Section 6.8.4.

3.6. Additional analysisassessing treatment effect on time to 40% eGFR
decrease

RATIONALE:
Following internal discussion ongiimportance of the recently proposed measure of kidney
decline,namely 40% eGFR decreases added this analysis.

PROTOCOL
Not applicable

SAP.
Details are provided iBAP Section 6.8.5

3.7. Additional analysis assessingrhe to doubling of serum creatinine, end
stage renal disease (ESRD), or cardiovascular/rendeath

RATIONALE:

Following internal discussion ongiimportance of the recently proposed measure of kidney
decline, namely using cardiovascular/renal deatpart of the composite endpoint definifion
we added this analysis.

PROTOCOL
Not applicable

SAP.
Details are provided iBAP Section 6.8.6

3.8 Modifying definition of per-protocol analysis set

RATIONALE:
Following internal discussiowe modifiedthe perprotocol definition as follows.

PROTOCOL
x Per Protocol: « The per protocol population will exclude subject«as well as
data points for which theumulativeexposureo the study medication from
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randomization to that time point was less than 80% of the theoretical full exposure
(see Section 11.1 in thprotocol).

SAP.
x Per Protocol: « 7KH SHU SURWRFRO SRSXODWLWQ@NZLOO H[FC
theaveragadrugexposuravas less than 80¢see Section 11.1 in the protocol)

4. Study Aim

The study aim is to determine whether lowering serum UA by means of oral allopurinol is
effective in preventing or slowing decline of renal function in T1D patientsivistioryand/or
presencef microalbuminuria or moderate macroalbuminualawith ongang GFR loss
regardless of history or presence of albuminwvido have only mildly or moderately impaired
kidney function

5. StudyEstimands

This section describes the primary and secondary estimands for corresponding eadgdoints
variables ofnterest. We follow ICHE9 (R1) recommendations and specify estimands in terms
of four attributes defining the treatment effect of interest:

Al. The target population

A2. The variable (or endpoint) to be obtained for each patient that is required to
address scientific question of interest

A3. Strategies for addressing intercurrent events

A4. The population summary for the variable (endpoint), that provides a basis for
a comparison between treatment conditions.

In Table 51. we include various intercurrent events that occurrederPERL study andlivide
them into three group®ased on their implications for subsequent data collection of the endpoint
of interest

Table5.1. Groups of intercurrent (IC) events in PERL study

Group of IC events IC event Implications for Post-IC data

Group A Non-adherence to study drug | PostIC data are collected, but their
schedule interpretation may be affected
Permanentidcontinuation of depending on the estimand of intereg
study drug

Use of prohibited medication
Missed scheduled visit

Group B ESRDtreatment (hemodialysis| PostIC data do not contain any releva
or transplant for ESRD subject information about estimands of interes
and for this reason they are not
collected

Group C Early dscontinuatiofromthe | PostIC data cannot be collected
study
Terminal event, i.edeath
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5.1. Primary estimand for iGFR at Visit 17 endpoint

This isthedefacto (effectiveness) estimaonflthe primary endpoint iGFR at Visit 17

that quantifies a treatment effect due to the initially randomized treatments as actually taken
i.e.,the treatment of allopurinol versus placebo withoabafounding effect oftreatment for
ESRD subjectsThe four attributes of this estimand are akofos:

Al. Targetpopulation:Individuals withT1D meeting thenclusion/exclusion criteria
specified in the Study Protocol

A2. The variable (or endpoint): The primary endpoirthes measured glomerular filtration

rate (GFR) based grlasmadisappearancef nonradioactiveiohexol (iGFR) at the end of the
2-month waskout period (Visit 17 at Week 164) following theyBar intervention. The

rationale of measuring the primary outcome at the end of the-ovagteriod is to test

allopurinol fordurableeffeds on the natural history of kidney disease, independent from any
transient, hemodynamic effect that the medication may have on GFR. iGFR is calculated from
blood samples drawn at baseline and 120, 150, 180, 210, and 240 minutes after an i.v. bolus of
iohexol, adjusting for body surface area

A3. Strategies for different groups of IC everdgpending on IC event group membership
(see Tablé&.1), thevariable of interesin this caseGFR values collected afteanIC event in

- Group A will be considered alirectly interpretable. Effective]yC events in this
group are ignored, which is consistent wilie ITT principle.

- Group B are ssumed to follow a hypotheticatenarigin whichvariable of interest
after developing ESREakes on biologically plausielalues that are not confounded
by IC event.e. by ESRDtreatment

- Group C are assumed to confotora hypothetical scenario in whigostIC values
of the variable of interest (or endpoihgvea similar distribution to other neGBESRD
subjects

A4. Population summary to compare treatmeRtgpulationaverage treatment effect on iGFR
at v17.

5.2. Secondaryestimands

5.2.1. Estimand for iGFR at the end of the Jear treatment period (Visit 16, before
the washout) a secondary endpoint

This is defacto (effectiveness) estimand theiGFR at Visit 16 endpoint with the
following attributes:

Al. Targetpopulation:T1D (inclusion/exclusion criteria specified in the Study Protocol)

A2. Variable of interest (endpoint): iGFR calculatednat énd of the -year intervention
(at Visit 16, last visit before washout)

A3. Strategies for different groups of IC eventhe same as those used for primary
estimand (see Section 5.1)
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A4. Populationsummary to compare treatmerffapulatioraverage treatment effect on
iIGFR at V16

5.2.2. Estimand for iGFR time trajectory estimated from repeated iGFR
measurements

This is defacto (effectiveness) estimand for repeated iGFR measures with the following
attributes:

Al. Target populatio: Individuals with T1D meeting the inclusion/exclusion criteria
specified in the Study Protocol.

A2. Variables of interest: Repeated measures of IGFR at Visits 11, 16, 17.

A3. Strategies for different groups of IC evenlthe same as those used fjoimary
estimand (see Section 5.1)

A4. Population summary to compare treatmeRtgpulatioraverage treatment effect on the
slope of IGFR trajectory

5.2.3. Estimand for estimated Glomerular Filtration Rate (eGFR) at 4 months after
randomization (Visit 7)

This is defacto (effectiveness) estimand for eGFR at 4 months after randomization with
the following attributes:

Al. Target populationindividuals with T1D meeting the inclusion/exclusion criteria
specified in the Study Protocol.

A2. Variable ofinterest (endpoint): eGFR at 4 months after randomization as estimated
from serum creatinine and cystatin C using the GE®} SCr andhte CKD-EPI SCk

SCysC equation@nker et al, 2012Fan et al, 2015). This endpoint is employed to measure
a transient, modynamic effect that the study medication may have on GFR.

A3. Strategies for different groups of IC everthe same as those used for primary
estimand (see Section 5.1)

A4. Population summary to compare treatmeRtgpulatioraverage treatment effech
eGFR at 4 months after randomization.

5.2.4. Estimand for estimated GFR (eGFR) time trajectory
This is defacto (effectiveness) estimand for eGFR trajectory with the following attributes:

Al. Target populationindividuals with T1D meeting the inclis/exclusion criteria
specified in the Study Protocol.

A2. Variable of interest (endpoint): Repeated eGFR measures at athpdsimization
visits (Visit 6 through 17) as estimated from repeated serum creatinine and cystatin C
measurements using the CKEP1 SCr and the CKIEPI SCrSCysC equations.
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A3. Strategies for different groups of IC evenihe same as those used for primary
estimand (see Section 5.1)

A4. Population summary to compare treatmeRtgpulatioraverage treatment effect on
the slope of postandomization eGFR trajectory

5.2.5. Estimand for time to doubling of serum creatinine or engtage renal disease
(ESRD)

This is defacto (effectiveness) estimand fdoubling of serum creatinine developing
ESRDwith the following attributes.

Al. Target populationtndividuals with T1D meeting the inclusion/exclusion criteria
specified in the Study Protocol.

A2. Variable of interest (endpoint): This sadary endpmt is defined as aomposite of
two events: (1yloubling to serum creatininand(2) ESRD. Time to event is defined as
time from randomization tehefirst event(one of the events defined abowe)censoring
(lost-to-follow-up, withdrawaldeath, andtudy completion without experiencing the
event)

A3. Strategies for different groups of IC everid&pending on IC event group membership
(see Table 5.1) variable of interest/endpoint values, collected after IC event in

- Group A will be considead as directly interpretable. Effectively IC events in this
group are ignored, which is consistent vilte ITT principle.

- Groups B and @Gre assumed to conform a hypothetical scenario in vihech
variable of interest/endpoint values ha&milar distribution to subjects not experiencing
thelC event.

A4. Population summary to compare treatmeHzard ratio for allopurinol versus
placebo

5.2.6. Estimand for urinary AER at the end of the twemonth wash-out period (Visit
17)

This is defacto (effectiveness) estimand for AER at V17 with the following attributes.

Al. Target populationindividuals with T1D meeting the inclusion/exclusion criteria
specified in the Study Protocol.

A2. Variable of interest (endpoint): Geometric mean of twonary AER measures
obtained at Visit 17.

A3. Strategies for different groups of IC events: Depending on IC event group membership
(see Table 5.1) variable of interest/endpoint values, collected after IC event in

- Group A will be considered abrectly interpretable. Effectively IC events in this
group are ignored, which is consistent whk ITT principle.

- Groups B and C are assumed to conform a hypothetical scenario intidnich
variable of interest/endpoint values ha&milar distribution to subjects not experiencing
thelC event.
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A4. Population summary to compare treatmeRtgpulatiornaverage treatment effect on
AER at V17 expressed as a ratio of geometric means.

5.2.7. Estimand for urinary AER during the last three monthsof the treatment period
(Visits 15 and 16)

This is defacto (effectiveness) estimand for AER at Visit 15 and 16 with the following
attributes:

Al. Target populationindividuals with T1D meeting the inclusion/exclusion criteria
specified in the Study Ptacol.

A2. Variable of interest (endpoint): Geometric mean of urinary AER measures at Visit 15
and Visit 16.

A3. Strategies for different groups of IC events: Depending on IC event group membership
(see Table 5.1) variable of interest/endpoint valualfeated after IC event in

- Group A will be considered as directly interpretable. Effectively IC events in this
group are ignored, which is consistent with ITT principle.

- Groups B and C are assumed to conform a hypothetical scenario intidnich
variable of interest/endpoint values ha&milar distribution to subjects not experiencing
thelC event.

A4. Population summary to compare treatmeRtspulatioraveage treatment effect on
AER during last three months of ttreatmenexpressed as a ratio of geometric means.

5.2.8. Estimand for the time to fatal or nonrfatal cardiovascular events endpoint

This is defacto (effectiveness) estimand for fatal ammh-fatal cardievascular events with
the following attributes:

Al. Target populationindividuals with T1D meeting the inclusion/exclusion criteria
specified in the Study Protocol.

A2. Variable of interest (endpoint): This secondary endpoid¢ised as a composite of
multiple events: (1) Cardiovascular disease (CVD) death-1G[Bode 110 to 174.9), (2)
Myocardial infarction, (3) Stroke (ischemic or hemorrhagic), (4) Coronary artery bypass
grafting, or (5) Percutaneous coronary interventiomerto fatal or notfatal

cardiovascular events is defined as the time from randomization to the first event (one of
the events defined above) or censoring {todbllow-up, withdrawal, nofCVD death, and
study completion without experiencing the event)

A3. Strategies for different groups of IC ever@&pending on IC event group membership
(see Tablé.1) variable of interest/endpoint values, collected after IC event in

- Group A will be considered as directly interpretable. EffectivelgVents in this
group are ignored, which is consistent with ITT principle.

- Groups B and C (except CVD death) are assumed to conform a hypothetical
scenario in which variable of interest/endpoint values have similar distribution to subjects
not experiencing IC event.

Pagel2 of 40



A4. Population summary to compare treatmeHRiszard ratio for allopurinol versus
placebo

6. Analytical Strategy

In the initial analysis of the primary outcome we will present iGFR univariate statistics by
Treament Groups at eadtudy visit(V4, V11, V16 and V17).

1R IRUPDO LQWHULP DQDO\WVHV RI WKH SULPDU\ HQGSRLQW Z
level to be used at the final analysis will®85 for the primary endpoinhll other secondary
outcones will also bdested at the 0.08vel, withno adjustment for multiplicityMany of the

models used itheanalyses include baseline covariates, such as stratifying variables (serum uric
acid (sUA), HbA1C, clinical site), iGFR, albuminuria status (subjects who qubhifiéACR or

AER or were albuminuric at baseline vs. subjects who qualified by eGFR slope and were
normoalbuminuric at baseline), AER, and time, anek by treatment interactioif.there are
problems with fitting these models, due, for example, to ladon¥ergence to optimal values,
covariates will be eliminated from the models in the following order: baselifie AlBuminuria
status, serum uric acid (sUAJpA1c, and clinical siteMore detailed information about these
covariates is included in Sectiém.

6.1. Study populations

Two study populations will be defined for the purpose of data analysis:

X Intention to Treat (ITT): The ITT analysis set consists of all subjects enrolled in
PERL, randomized to study medication.

X Per Protocol:The per protocol analysis set will consist of a subset of ITT subjects.
The per protocol population will exclude subjesith major protocol deviations
(defined as receiving the wrong study medication) as wallibgcts for whom the
averagalrugexposireis less than 80% (see Section 11.1 in the protocol).

To account for missing values in any specific analysis, all subjects meeting the study
population definitions will bencluded and analyzed using (1) multiple imputation techniques
(see Section 6.4pr (2 appropriate analytical approaches that allow for missing values under
plausibe missing data mechanisms, such as linear meiedts modelshat allow values of

the dependent variable to be missing under missing at random (MAR) mechanism.

Long study followup resuls inmissing valuesor the outcomes and precludes strict adhering
to ITT principle. To mitigate this isswee will follow four strategies proposed by I.R. White
et al (2011):
1. Attempt to follow up all randomized participants, evetihdy withdraw from
allocated treatment.
2. Perform a main analysis of all observed data that are valid under a plausible
assumption about missing data.
3. Perform sensitivity analyses to explore the effect of departures from the assumptions
made in the main angadis.
4. Account for all ITT study population participants, at least in the sensitivity analyses.
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6.2. Blinded data review

Prior to unmasking the study and starting any formal analysis, data will be reviewed in a
blinded fashion by computing summastgatistics for primary and secondary outcomes, and
baseline covariates. This will allow the identification of unusual values and/or patterns of
missing values for key variables that need to terigd.In addition, such blinded data review

will allow the writing committee to assedset format of data presentatidwiote that the

blinded data review incorporates real datarantiomtreatment assignment (i.e., investigators
do not receive data summarized by actual treatment group, rather they review #aia on t
randomly formed groups). All decisions will be made and documented in this SAP document
prior to database lock and unblinding.

6.3. Visit windows

To provide scheduling flexibility to study sites and participants, visits were required to occur
within aprotocotdefined window rather than on a specific date. The protefhed visit
windows are summarized in the tab& 3.1and 6.32 below.For analytic purposes, the visit
windows defined in the protocol will be expanded in ordegliminate gaps between them.

This will ensure that all observations, including those that may have occurred outside a
protocotspecified time window, will be associated with the most appropriate visit and
therefore prperly included in the analysi.multiple observations occur within a window,

the one closest to the visérget date will be utilizedf two observations are egdistant

from the target date, the first one will be utilized.

As iGFR is the primar and key secondary endpoittie protocol allowed for repeats of the
IGFR procedure in order &chieve qualified iGFR valueAlso, the procdure required a
longer visit,soit was more difficult to schedul@hus, we allowed wider windower iGFR
visits (V11, V16 and V17}o ensure thaall qualified IGFRs are analyzebh addition 6 avoid
overwriting IGFR visits with a noriGFR (V6-V10, V12-V15) visit, and viceversathe
aforementioned proceduvell be performed separately fooniGFR (Table 6.3.1andiGFR
visits (Table 6.3.2)
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Table 6.3.1. PERL windows for postrandomization non-IGFR visits.

Lower Boundary

Time since

of Window Per protocol Target Date Upper Boundary | randomization
Visit (Week, window in weeks of Window (Week, | attributed to
Excluding First Including last day) | visit window
day) (in weeks)
Visit Windows relative to Randomizatidate
Visit 6 0 4[35] 10 5
Visit 7 10 16[14-20] 24 17
Visit 8 24 32 [30:34] 40 32
Visit 9 40 48 [46:50] 56 48
Visit 10 56 64 [6266] 72 64
Visit 12 88 96 [9498] 104 96
Visit 13 104 112110114 120 112
Visit 14 120 128 [126-130 135 128
Visit 15 135 142 [140-146 150 142

All intervals (target dates and lower/upper window boundaries) for visits 6 throumte 16
calculated refave to the randomizatiodate. The interval for Visit 17 is calculdteelative to

Visit 16. Most postrandomization visits are 16 weeks apart, with the exception of Visits 6 and

7 and Visits 16 to visit 1For the purpose of selected analy&@estions 6.7.2 and 6.7.4)
involving multiple imputationswe includedn the last column of Tablés3.1 and 6.3.2
time since randomization associateith acorrespondingisit window. Entries in this
columnare based approximately tme midpointsbetween target dates

Table 6.3.2 PERL windows for post-randomization iGFR visits.

Time since
Lower o
randomization
Boundary of Per protocol Target Upper Boundary of associated
Visit Window (Week, pr arg Window (Week, AR
. . Date window in weeks . with visit
Excluding First Including last day) ind
day) window
(in weeks)
Visit Windows relative to Randomizatidvate
Visit 11 53 80 [78-84] 97 80
(IGFR)
Visit 16 149 156 [154-160] 178 164
(IGFR)
Visit Window relative to V16
Visit 17 0 8 [642] 20 174
(IGFR)
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6.4.Baselinecovariates

The following is a description of tHeselinecovariates that will be used in the various
analyses outlined in the remainder of Section 6.

x Stratifying variables

0 serum uric acid (sUA) at baseline with 2 levels DQG ! PJ GO

o glycated hemoglobin (HbA1lc) at baseline withtwo levels DQG !

o clinical site/study center with 16 levels (based on main sites with satellite sites

collapsed into main sites)

Baseline iIGFR measured at Visit 4
Baseline eGFR measured at Visit 4
Treament group with two levels (Allopurinol, Placebo)
Albuminuria status with 2 levels (subjects who qualified by ACR or AER or were
albuminuric at baseline vs. subjects who qualified by eGFR slope and were
normoalbuminuric at baseline)
X Baseline AER geometrimean (at Visits 3 and 4 combined) expressed on log to base

10 scale

X X X X

As of Dec. 17, 2018we have complete data available haselineserum uric acid, treatment
group, and study center. The number of missing values for the other baseline cowdiates i
for iIGFR, 2for HbAlc, and 17 for albuminuria statiissing baseline data will be imputed
according to the appach described in Section 6\When creating covariates for analytical
and imputatiorpurposeswe will aggregatelinical sites withasmallnumber of randomized
subjects, such as Edmonton (site #143) andVancouver (sité#16, n=11) will be combined
with Calgary (site #10, n=2@) the same geographic region. Similadpokane (site #15
n=5)will be combinedvith Seattlgsite #13, n=35)

6.5. Missing values

Missing values both for baseline characteristics and for outcomes/endpoints of interest are
inevitable especially in studies with longer folleup. To effectively address missing values
that occurred fobaseline covariates and for peahdomization variables of interead the
necessity to consider peBSRD iGFR values as amfavorableoutcome, models involving
direct likelihood methods are ditlilt to implement. For this reason, we will perform the
analyses using multiple imputationMI) approach consistg of three steps:

Step 1. Usin@nimputationmode| createmultiple datases with missing values imputed
Step 2. Fisubstantive model$escribed in Sectian6.6 and 6.7 using imputed dataset
created in Step 1

Step 3. For edcsubstantive modetombinethe results obtained in Stedd the inference
XVLQJ 5XELQYV UXOH 5XELQ

To create imputed datasén Step 1, we will employ multivariate imputation by means of fully
conditional specification (FC3)ethodintroduced by van Buurest al, 2006. This method is
especially attractive in our case becausaitdlesnonrmonotone pattesof missingnessand
arbitrary typs of imputed variables, i.e. both continuous and categorical. The imputation model
will include baseline covariates listed in Section 6.4. In additmmake imputation model more
general than substantive model® will includeHbAlc at Msit 1 andgeometric mean of AER

at Visit 3 and4 expressedn logarithmic base to 10 scadeedictive of other baseline covariates.
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We will also include eGFR at all pestndomization visits, i.eVisit 6-17, iGFR at Visits 11, 16
and 17 AER at Msits 15, 16 and 17 expressed on logarithmic base to 10.dogbeitation of
baseline variablewill be performedstarting with vaiables havinghe lowest number of missing
values Variables measured longitudinally, j.eGFR and iGFRwill alsobe modeled
sequentiallyn orderdeterminedy visit numberTo preserve different response patterns in the
study treatment grougse., treatment group by study visit interactiomputations will be
performed separately in each groResulting data wilconsist of 25 imputed dataset§e note
that the FC3nethod imputes datander the missing at random (MAR) assumptmg,,the
probability that the iIGFRGFRvalueis missing depends @mbservedather tharunobserved
values of thevariable.Although we consider the MAR assumption to be sensible for our studyj, it
does not apply for posiSRDIGFR/eGFRvalues To modelpostESRD eGFRneasures as a
deviation fromthe MAR assumption, we will impute these values usarggntrolled imputation
technque, specificallythe deltaadjustmenapproaci {2 1.HO O\ 5D W.ONisRd€hnique

will imputepostESRDeGFRvalues on average at 7 ml/min/1.73mith a small variation
around itthat isconsgtert with: (1) attributing tomissing posESRD eGFRraluesthe value
UHSUHVHQWLQJ pW K H2)ZaRsigvvia drolbyichllydeteQrdabld Ldhutnd(3)
including thepu D E V R U E lte@tiire/oNESRDW/E note thaeGFR measures ataken at every
visit and araused to determine time developing ESRDFor this reason pfESRD eGFR

values are highly predictivaf postESRDIGFR values. In addition, we note that pg8SRD

iIGFR and eGFR values lie in a very narrow range and they are effectively interchangeable. For
these reasons, we withpute posESRD iGFR values by using correspondpugtESRDeGFR
imputed values as a proXye note thatheimputation ofeGFRandiGFR values for subjects
whodid not develofeSRD and have low values to start with may leaidnjoutedvalues lower
than 15 ml/min/1.73n4, which is biologically implausible. For thisasonjmputed values of
eGFRandiGFR for subjects whalid not develofeSRDwill be truncated at5 ml/min/1.73m.
Similarly, log(AER)base 10 imputedalues for these subjects will be truncated at a |dvwer

of detectiorof -0.60206 (= logy(0.25)).

6.6. Analysis forthe primary estimand

In this Section we describe primary and secondary analyses aligned with the primary estimand
defined in Sectio’.1. Thesemodels will be employed as substantive models (see Step 2 of
multiple imputation apmrach described in Section 6.5).

6.6.1. Primary analysis for the pimary estimand

The goal of the primary analydisr the primary estimand i® test the null hypothesis of

the differencan meandetween treatment arms in the primary endpoint (iGFR at the end
of the 2month waskout period [Visit 17] following the Jear inervention) being equal to
zero.The analysis will be performed a mutiple imputation frameworlon the intention
to-treat (ITT) population and will employ a linear model for correlated errors with
general/unstructured covariance matrix (Molenberghs and Verbeke, 2005; Galecki and
Burzykowski, 2013ps a substantive modéor each time t £L s& &) corresponding to
postrandomization iGFR visits, i.e. visits V11 (80 weeks), V16 (156 weeks), and V17 (164
weeks after randomization) the model equation is specified as:

< grk >arE >5¢ oFE go E ga XS,

where < js the value of iGFRit time for subject«( <L s& aw u)r Fixed effects
>, &5 for —L sa audenotevisit-specificintercepts and treatment effects. s
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treatment group (equal to 1 for the allopurinol and O for plac&b@ifying variables

(serum uric acid, HbAlc, study center), and baseline covariates: albuminuria status, AER,
iIGFR for subject<are included in a vector,of ’ covariates: ;& &, ; and associated

fixed effects are stored in vectdrL :>;& &, ;. We asume that residual errorg

(—L sa au;for subject «are normally distributed with zero mean and 3x3
general/unstructured variancevariance matriXThe model specified in (6.1) will yield

the estimates of visigpecific treatment effectss 5 &5 g &% for all three visits V11, V16

and V17.In the context of the primary analysis of the primary endpoint, we are interested
in parameter>s ; representing treatment effect at Visit 17 adjusted for stratifying variables
and baseline covariateBhe KenwareRogerapproximation will be used to estimate
denominator degrees of freedom.

Estimand Primary estimand defined in Section 5.2.1

Analysis Primary Analysis of the Primary Endpoiff@FR at the end of the-@ionth wash
out period (Visit 17)

Analysis Set ITT Population

Methods Linear model for repeated measures with correlated eusing multiple
imputationtechnigue.

Dependent iIGFR measured at Visits V11 (80 weeks) , V16 (156 weeks) and V17 (164 \

Variable after randomization)

Model Fixed effects:

X Visit-specific intercepts corresponding to V11, V16, V17
Visit-specific treatment effects corresponding to V11, V16, V17
Stratifying variables: sUA, HbAlc, study center

Albuminuria status with 2 levels

Baseline AER geometric mean (at M§s3 and 4 combined) expresse
on log to base 10 scale

Baseline iGFR

Least squar&GFR meanat Visit 17by treatment group.

Estimate of treatment effeat Visit 17adjusted for baseline covariates
95% confidence interval for treatment effect

P-value for treatment effect

X X X X

Results

X X X X |X

We will assessheimpact of deviation fronthe MAR assumption on the robustness of the
resultsthrougha sensitivity analysigor the primary estimana will be performed within
the samenultiple imputation frameworkhoweverwe will employ marginal deltadjusted
methodand apply ito Visit 17with adjustment# allopurinol armincreasing by one unit
of iIGFR value until the MAR results are overturned, thaveswill use so called tipping
pointapproach 2 § . H O Qitch,2014)

6.6.2. Secondaryanalysisfor the primary estimand

The following secondargnalyses will be performed tos&ss how alternative assumptions
of the primary endpoint (as defined above) and alternative approaches for handling missing
data may affect the conclusions of the analysis:

1. Analysis of covariance using iGFR values at Visit 17 as the dependent variable and
treatment effect as a covariateprimary interest. The same baseline covariates, as in
the primary analysis of the primary endpoint, stored in vez{fsee Equation. 6.1)
will be used in the model.
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2. Performing an analysis identical to the primary one (same endpoistiaathntive
model) using the pgorotocol analysis set rather than the ITT analysis set.

6.7. Analyses forsecondaryestimands

In this section we present analyses aligned sgitondary estimands defined @cgon 5.2.
Analyses will be performed usirtge multiple imputation techniqueexcepthoseinvolving
time-to eventendpointgsections 6.7.5, 6.7.8)

6.7.1. iGFR at the end of the 3year treatment period (Visit 16, before the washout)

In thissection we describthe analysis (estimator) aligned with thstienand for iGFR at
the end of the -year treatment period (Visit 16, beforetwashout) endpoint defined in
Section 5.2.1.

Theleast squareneans at Visit 16, estimate of treatment eféad¥isit 16adjusted for
baseline covariates, their 95% confidematerval and falue will be obtained as part of
the primaryanalysis of the primary estimafiquation (6.1) in section 6.1.1). In the
context of this secondary endpoint, we are interestétkifixed effect >; ¢ which
representshetreatment effecat Visit 16 adjusted for stratifying variables and baseline
covariateslo assesthe hemodynamic/transient effeat the allopurinol we will estimate
the contrast>; 5 F >; betweerthetreatment effect at Visit6 (beforewashout}compared
to that atvisit 17 (afterwashout)

6.7.2. iIGFR time trajectory estimated from repeated iGFR measurements

This analysis is aligned witime estimand defined in Section 5.2.2

Estimand See section. 5.2.2 for definition

Analysis Analysis of the Secondary EndpoiiGFR time trajectory estimated from
repeated iGFR measurements

Analysis Set ITT Population

Methods Linear mixedeffects model for longitudinal iGFR measutesng multiple
imputationtechnigue.

Dependent iIGFR measured at Visits V11 (80 weeks) , V16 (156 weeks) and V17 (164 \

Variable after randomization)

Model Fixed effects associated with:

x  Stratifying variables: sUA, HbAlc, study center

x Treatment group

x Time snce randomizatioffin years) associatedsit windows defined in
section 6.3

x Time by treatment group interaction

X Albuminuria status with 2 levels

X Baseline AER geometric mean (at Visits 3 and 4 combined) expres
on log to base 10 scale

X Baseline iGFR

Subjectspecific random effects
X Randomintercept for iGFR
x Random slope for iGFR
Results X iIGFR slope estimates and 95%Cls by treatment group
x Estimate of a treatment effect measured as a difference between a
slopes of iGFR versus time for allopuriraid placeb@roups adjusted
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for stratfying variables and baseline covariates
X 95% confidence interval for treatment effect
x P-value for treatment effect

6.7.3. eGFR at 4 months after randomization (Visit 7)

Estimand Seesection 5.2.3 for definition
Analysis Analysis of the SecondaBndpoint: eGFR at 4 months after randomization
(Visit 7).
Analysis Set ITT Population
Methods Linear modelusing multiple imputatiotechnigue.
Dependent eGFR measured at Visit V7 (16 weeks after randomization)
Variable
Model Fixed effects associated with:
x  Stratifying variables: sUA, HbAlc, study center
X Treatment group
X Albuminuria status with 2 levels
X Baseline AER geometric mean (at Visits 3 and 4 combined) expres
on log to base 10 scale
X Baseline eGFR
Results X Least squareeGFR meanat Visit 7by treatment group.
X Estimate of treatment effeat Visit 7adjusted for stratifying variables
and baseline covariates
X 95% confidence interval for treatment effect
x P-value for treatment effect

6.7.4. eGFR time trajecory

Estimand Seesection 5.2.4 for definition
Analysis Analysis of the Secondary EndpoietGFR time trajectory estimated from
repeated eGFR measuremeuggg multiple imputatiotechnique.
Analysis Set ITT Population
Methods Linear mixedeffectsmodel for longitudinal eGFR measunesing multiple
imputationtechnigue.
Dependent Postrandomization eGFR measured from Visits V6 through V17
Variable
Model Fixed effects associated with:
X Stratifying variables: sUA, HbAlc, study center
X Treatmengroup
X Time since randomization iin year$ associatedisit windows
defined in section 6.3
x Time by treatment group interaction
X Albuminuria status with 2 levels
x Baseline AER geometric mean (at Visits 3 and 4 combined) expres
on log to base 10 scale
X Baseline eGFR
Subjectspecific random effects
X Random intercept for eGFR
X Random slope for eGFR
Results X eGFR slope estimates and 95%Cls by treatment group
x Estimate of a treatment effect measured as a difference between a
eGFR versus time sleg for allopurinol and placelgyoups adjusted fo
stratifying variables and baseline covariates
X 95% confidence interval for treatment effect
x P-value for treatment effect
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6.7.5. Time to serum creatinine doubling or ESRD

Estimand Seesection 5.2.5 fodefinition
Analysis Set ITT Population
Methods Proportional hazards mod#r interval censored data
Dependent Time to composite endpoint of serum creatinine doubling or ESRD
Variable
Proportional Fixed effects associated with:
Hazards Model x  Stratifying variables: sUA, HbAlc, study center
X Treatment group
X Albuminuria status with 2 levels
x Baseline AER geometric mean (at Visits 3 and 4 combined) expres
on log to base 10 scale
x Baseline iGFR
Results X N(%) of subjects with doubled serum creaie or ESRD during the
course of the study
X Hazard ratio of allopurinol to placebo
X 95% confidence interval for hazard ratio
X P-value for treatment effect

6.7.6. Urinary AER at the end of the washout period

Estimand

Seesection 5.2.6 for definition

Analysis Set

ITT Population

Methods

Linear modelsing multiple imputation technique.

Dependent
Variable

Two AER measures obtained at Visit 17 and summarized using the geomet
mean expressed on logarithm base to 10 scale

Model

Fixed effects associated with:

x Stratifying variables: sUA, HbAlc, study center

X Treatment group

X Albuminuria status with 2 levels

x Baseline AER geometric mean (at Visits 3 and 4 combined) expres
on log base to 10 scale
Baseline iGFR

x

Results

x Predicted urinary AERat Visit 17by treatment groupbtained by
antilog transformation applied to correspondiegst sqare means

X Estimate of treatment effeat Visit 17expressed on percent change
scale using antilog transformation.

X 95% confidencénterval for treatment effect expressed on percent
change scale using antilog transformation.

x P-value for treatment effect
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6.7.7. Urinary AER during the last three months of the treatment period Yisits 15

and 16)
Estimand See Section 5.2.7 fakefinition
Analysis Set ITT Population
Methods Linear modelusing multiple imputation technique.
Dependent Two AER measures obtained at Visit 15 and 16 are summarized using the
Variable geometric mean expressed on logarithmic scale
Model Fixed effects associated with:
x  Stratifying variables: sUA, HbAlc, study center
X Treatment group
x Albuminuria status with 2 levels
X Baseline AER geometric mean (at Visits 3 and 4 combined) expres
on log base to 10 scale
x Baseline iGFR
Results x PredictedAERSs at the end of treatment periogltreatment group
obtained by antilog transformation applied to corresponding least s
means
x Estimate of treatment effect at the end of treatment period adjusted
baseline covariates expressed on percent cheoade using antilog
transformation.
X 95% confidence interval for treatment effect expressed on percent
change using antilog transformation.
X P-value for treatment effect

6.7.8. Time to fatal or nonfatal cardiovascular events

Estimand See Section 5.2 ®r definition
Analysis Set ITT Population
Methods Cox proportional hazards model
Dependent Time to composite endpoint: fatal or néatal cardiovascular events
Variable
Cox Model Fixed effects:
x Fixed effects associated with:
x  Stratifyingvariables: sUA, HbAlc, study center
x Treatment group
X Albuminuria status with 2 levels
x Baseline AER geometric mean (at Visits 3 and 4 combined) expres
on log base to 10 scale
X Baseline iGFR
Results X N(%) of subjects with fatal or nefatal cardiovascular events during tk
course of the study
X Hazard ratio of allopurinol to placebo
X 95% confidence interval for hazard ratio
X P-value for treatment effect
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6.8. Other analyses
6.8.1 Subgroup analyses

To investigate the possible presence of heterogeneity in the response to allopurinol,

subgroup analyses (based on the primary efficacy analysis described in subsection 6.6.1,

with the inclusion of appropriate interaction terms with the subgroup variatl&@ew
performedbyDJH JURXSV " DIH®QGHWUWDFLDO HWKQLF JURXS
! VHUXP XULF DIFLGPJ G® Q & DV H O mirth ant)=60).”
mi/min/1.73nf  $(5 DW E DV H O L@nty/24 hr),@@duiminuriastatus (subjects

who qualified by ACR or AER or were albuminuric at baseline vs. subjects who did qualify

by eGFR slope and were normoalbuminuric at baseline).

An example of such subgroup analysis for age grodps D Q G yus) is provided below.
Similar to Equation (6.1) for each time +{ sa &), corresponding to visits V11, V16,
V17, we specify the model:

E)(4L U E U 646E U #)'gE U #)'yH6 4 6E ZM4E Gy Xd ;

where E) (4 s the value of IGFR at timéfor subject E EL s& aw u)rFixed effects
thdgga%@dJ;@for PL s& aidenotevisit-specificintercepts, treatment effects, age effects
and age by treatment interactions, respectively. 4is treatment group (equal to 1 for the
allopurinol and O for placebo). (LQGLFD W HV DJH JUyRX®atfyingDQG !
variables, and baseline covariates albuminuria status, AER, iGFR for siéjecdhcluded

in a vector of covariategandassociated fixed effects are stored in veétoWe assume
that residual errorsy, { —L s& au;for subject Eare normally distributed with zero mean

and 3x3 general/unstructured variatwoyariance matrix. The model specified in (6.2) will
yield theestimates ofisit-specifictreatment by age interaction effects s &, g & for all
three visits V11, V16 and V17. In the context of subgroup analysis, we are interested in
>, 4, which represents treatment by age interaction at Visit 17 adjustbddeline
covariates.

Analysis Subgroup Analysis of the Primary Endpoint: iGFR at the end of-tner&h wash
out period (Visit 17) by Age group

Analysis Set ITT Population

Methods Linear model for repeated measures with correlated errors

Dependent iGFR measured at Visits V11 (80 weeks) , V16 (156 weeks) and V17 (164 we

Variable after randomization)

Model Fixed effects:

X Visit-specific intercepts, age effects, treatment effects and age by
treatment interaction effects

x Stratifying variables: sUAHbA1c, Study center

X Albuminuria status with 2 levels

X Baseline AER geometric mean (at Visits 3 and 4 combined) expresse
log base to 10 scale

X Baseline iIGFR

Results x Estimate of age by treatment interactairVisit 17adjusted for baseline
covariates

X 95% confidence interval for age by treatment effect interaetorisit 17

x P-value for treatment effect
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6.82. Analyses of safety notcomes

Safety measures are assessedhduhree periods of the studyrin (Visits 1-5), on
treatment (after Visit Through Visit 16), and offreatment washout (& Visit 16 through
Visit 17). Safety will be summarized overall (treatment andtafatment combined) and
by period, depending on the safety outcome of interest during that period.

xPercentage of subjeatsth andnumber of SAEs, time to first SAEs during-tteatment
periodand overalby MedDRA System Organ Class and by MedDRA Preferred Term
Categories.

xPercentage of subjects with and number of permanent discontinuations of study
medication because of aghge effect®n-treatment perioand overall

xPercentage of subjects with and number of AEs, overall and by severity and by
relatedness to study medicatiduaringon-treatment perioénd overall

xPercentagand numbeof subjects with skin rash durimg-treatment perioand overall

For dichotomous safety outcomes, the proportion of subjects experiencing adverse
outcomes (AEs, SAESs) will be summarized by treatment group and comparezhbyg of

odds ratios and 95% €IPoisson regression models will be used for safety outcomes (e.g.,
SAEs and AEs) with multiple recurrences per patient, thidhogarithm of the period of
observation from the time of study medication used as the offset. Time to first SAE will be
analyzedusing KaplanMeier methods to estimate the SAige distribtions for each

treatment grouplhis analysis will employ the ITT analysis sb imputation for missing

data will beused.

6.8.3 Analyses of other measures

In addition to primary, secondargnd safety measures, the following additional outcomes
will be analyzed to help with thaterpretation of study results:

xDescriptive statistics fordaly weight, blood pressure, serum creatinine, HbAlc, and

serum uric acid at each pdstseline visit antheir changes from baseliney treatment

groupin the ITT populationNo imputation for missing data will be employed.

xPercentage of subjects receiving adequate study medication exposure (i.e., allopurinol or
placebo) independent of adverse events. iBhiefined as the actual totbseduring the
156-week dosing period, as determined from the dispensed dosage and pill counts, divided
by the expected total dose defined by the e@BfRsted protocetiescribed dosing

regimen, without consideration for tearary or permanent discontinuations or i&ans

owing to adverse eventEhe proportion of subjects receiving gieesumeddequate study
medication exposure is defined as the number of subjects who had at least 80% and no
more than 120% of the intendstlidy medications during the entire dosing period,
independent of adverse events, among all randomized subjedtsputation for missing

data will be employed.
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6.8.4. Analysis of the effect of postandomization sUA changes on iGFRralue at Visit
17

The analysis outlined below will be performed using linear mawtél correlated errordn
addition to fixed effects associated with basekovariates, we will includixed effecs
associated witkisit-specific effects oanother covariate, namellyeaverage sUA change
from baseline over the initial pesindomization periofVisits 6-10) on iGFR values. We
note that thisovariate is created based on sUA values that precede iGFR measures (our
dependent variable) and in this way we attempt to mititpetémpact othebidirectional
relationship between concurrent measures of sUA and iGFR.

Analysis Analysis of the effect of posandomizatioraveragechanges of
sUA values (V6V10) relative tosUA at baseline on iGFR
value at Visit 17

Analysis ITT Population

Set

Methods Linearmodelwith correlated errorfor longitudinal iIGFR
measures

Dependent IGFR measured at Visits V11 (80 weeks), V16 (156 weeks)

Variable V17 (164 weeks after randomization)

Model Fixed effects associated with

X Visit-specific intercepts corresponding to V11, V16, V17

X Visit-specific effects of SUA change on iGFRV4t1, V16,
V17

x Stratifying variablessUA, HbAlc, study center

Albuminuria status at baseline with 2 levels

X Baseline AER geometric mean (at Visits 8@ combined)
expressed on log to base 10 scale

x Baseline iGFR

X

Results x Estimate of an effect of an average sUA charfiges
baselineon iGFR value at Visit 17 adjusted for stratifying
variables and baseline covariates

X 95% confidence interval for sUghanges effect

x P-value for sUA changes effect
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6.8.5. Time to 40% eGFR decrease

Analysis Analysis of timeto 40% eGFR decresa fromrandomization
Analysis Set ITT Population
Methods Proportional hazards edel for interval censored data
Dependent Time to endpoint of 40% eGFR decre&sen randomization
Variable
Proportional Fixed effects associated with:
Hazards x Stratifying variables: sUA, HbAlc, study center
Model x Treatment group
X Albuminuria status with 2 levels
x Baseline AER geometric medat Visits 3 and 4 combined
expressed on log to base 10 scale
Results X N(%) of subjets with 40% eGFR decreadaring the
course of the study
X Hazard ratio of allopurinol to placebo
X 95% confidence interval for hazard ratio
X P-value for treatment effect

6.8.6. Time to doubling of serum creatinine,end-stage renal disease (ESRDdr
cardiovascular/renal death

Variable d interest (endpoint) is defined as a composite of three events: (1) doubling to
serum creatinine, (2) ESRD, or (3) cardiovascular/rdeath. Time to event is defined as

time from randomization tthe first eventone of the events defined abowe)censoring
(lost-to-follow-up, withdrawal, death other than duectdiovascular/renalauseand
study completion without experiencing theent)

Analysis Set

ITT Population

Methods

Proportional hazards mod#&lr interval censored data

Dependent
Variable

Time from randomizatiorio composite endpoirtf serum creatinine doubling,
ESRDor cardiovascular/renal death

Proportional
Hazards Model

Fixed effects associated with:

X

X
X
X

x

Stratifying variables: sUA, HbAlc, study center
Treatment group
Albuminuria status with 2 levels

Baseline AER geometric mean (at Visits 3 and 4 combined) expres
on log to base 10 scale

Baseline iGFR

Results

x

N(%) of subjects wh doubled serum creatininESRDor
cardiovascular/renal deatluring the course of the study
Hazard ratio of allopurinol to placebo

95% confidence interval for hazard ratio

P-value for treatment effect
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6.9. Model assumptions andalternative analyses

Model assumptions will be thoroughly checked for individual and systematic departures,

using informal, e.g. inspection of residuals, and formal methods such as methods based on
likelihood displacement. If individual outliers are degef;ttheir influence will be evaluated

using influence diagnostics methods based on comparing estimates from models fitted to data
with and without outlying values. Whenever we are not successful in fitting the parametric
model (linear or notinear), themon-parametric analyses and/or transformation of the

variables involved in the analysis will be considered
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APPENDIX I. Study Objective, Study Design,Outcomes & Statistical
Analysis andData ManagementSections from Protocol

In thisappendixselected sections (from protocol, versidh approved by DSMB on March 6th,
2018 are included for reference. The following sections/figures from the study protocol are
included:

X 2. Studyobjective

X 3. Study design

X 7.1 Primary outcomes

X 7.2 Secondary outcomes

x Schedule of events (original figure pn27 in the study protocol)
X 9. Safety assessments

x 10. Adversesventreporting

x 11. Statisticabnalysis
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2. STUDY OBJECTIVE

To determine whether lowering serum UA by means of oral allopurinol is effective in preventing or
slowing decline of renal function in T1D patients with microalbuminuria or moderate macroalbuminuria who
still have only mildly or moderately impaired kidney function.

3. STUDY DESIGN

The study will be a multi-center, double-blind, placebo-controlled, parallel-group randomized clinical
trial including a total of 480 patients with type 1 diabetes (T1D) who are at high risk for GFR loss because of
LQFUHDVHG DOEXPLQXULD DQG D UH Odidly, bixt Ha®e oKly mikiZworHoodétaely P
decreased renal function.

7. STUDY OUTCOMES
7.1. Primary outcome

The primary outcome will be the iGFR at the end of the 2 -month wash-out period following the 3 -year
treatment period, measured by the plasma clearance of non-radioactive iohexol (iGFR) and adjusted for the
iGFR at baseline. The rationale of measuring the primary outcome at the end of the wash-out period is to test
allopurinol for permanent effects of on the natural history of kidney disease, indepen dent from any transient,
hemodynamic effect that the medication may have on GFR. Plasma iohexol clearance has been shown to
provide accurate and reproducible GFR measurements>**! It is highly correlated with inulin clear ance (the
gold standard to measuring GFR)? and is a safe, cost-effective method to test hund reds of patients enrolled in
multicenter clinical trials.*® The method consists of injecting a 5 mL bolus of lohexol (Omnipaque, 300 mg
iodine/mL) and drawing blood samples at baseline and 120, 150, 180, 210, and 240 minutes after the
injection. Plasma concentrations of iohexol at different time points are measured by HPLC and used to
calculate the plasma clearance of iohexol (Cl=Dose/AUC, where AUC is the area under the plasma
concesrggrftion time curve), which is taken after appropriate bod y surface area corrections as a measure of
GFR.”™

7.2. Secondary outcomes

1. lohexol-clearance GFR at the end of the 3-year treatment period (before the washout).

2. lohexol-clearance GFR time trajectory estimated from periodical iohexolGFR measurements.

3. Estimated (eGFR) at 4 months estimated from serum creatinine and cystatin C and adjusted for the
eGFR at baseline.

4. Estimated GFR (eGFR) time trajectory estimated from quarterly serum creatinine and cystatin C
measurements using the CKBEPI SCr and the CKBEPI SCrSCysC equations34,35

5. 7LPH WR GRXEOLQJ RI EDVHOLQH VHUXP FUHDWLQLQH YDOXH RU
institution of dialysis, kidney transplantation).

6. Geometric mean of two AER measurements at the erd of the 2-month wash-out period following
the 3-year treatment period, adjusted for the mean urinary AER at baseline. Urinary AER will be
determined in timed overnight urine collections brought by study participants to regular clinic visits,
and expressedin -g/minute and as urinary albumin/creatinine ratios.

7. Geometric mean of urinary AER during the last three months of the treatment period (Visits 15 and
16), adjusted for the mean urinary AER at baseline.

8. Time to fatal or non -fatal cardiovascular events, defined as the composite of CVD death (ICD-10
code 110 to 174.9), myocardial infarction, stroke (ischemic or hemorrhagic), coronary artery bypass
grafting, or percutaneous coronary intervention.

Page31 of 40



Page32 of 40



Figure 1. Schedule of events

Year 1 1 1 1 1 1 1 1 1 1 2 2 2 3 3 3 3 3
Week -12 -9 — =3 0 4 16 32 48 64 80 96 112 128 142 156 164
Visit # 1 2 3 4 Aa* 5 6 7 8 9 10 11 12 13 14 15 16 17
Type of Visit: In-Person Visit Required (V);
Phone Call (C) ; Other Visit (In-Person 0 v 0 v v C 0 0 0 0 0 v 0 0 0 0 v v
or Remote Visit, 0)
Allopurinol or placebo Wash-out
EVENT RANDO
Screen Run-in 100 mg 200-400 mg EOS
Informed Consent X X
Demographics X
Initial Medical Hx X
Interval Medical Hx and BP Control X X (%) X X X X X X X X X X X X
Concomitant Meds X X X X (%) X X X X X X X X X X X X
Blood Pressure and Measurements X X (x) X (x) (x) (x) (x) (x) (x) X (x) (x) (x) (x) X X
ECG Report| X X (%) X X
Physical Exam X (%) (x) X X
Skin Assessment| X (%) X X X X X X X X X X X X
Eligibility X X (%) X
Randomization X
Family History X (%)
RAS and BP Med Log X X X (x) X X X X X X X X X X X X
IGFR Procedure X (%) X X X
PERL Study Drug Prescription X X X X X X X X X X X
Study Drug Compliance X X X X X X X X X X X
CENTRAL LAB
Serum uric acid, serum creat, cystatin C X X X (%) X X X X X X X X X X X X
Urine ACR/AER X X X (%) . X X X X X X X
HbAlc X X (%) X X X X X X X X X X X
HLA B*58:01 X (%)
iGFR] X (x) X X X
NIDDK Repository: serum, plasma, urine X X X X
LOCAL LAB
Pregnancy testserum HCG X X X (%) X X X X X X X X X X X X
Pregnancy test urine dipstick X X (%) X X X
ALT, K, CBC, serum creatinine, urine X X X (x) X X X X X X X X X X X X
Protocol Deviation X X X (%) X X X X X X X X X X X X
Adverse Events X X X (%) X X X X X X X X X X X X X

* If normal blood pressure control is not achieved at Visit 4, the run -in period may be extended for two more weeks after which participants will be examined as in Visit 4 (Visit 4A).
In this event, the GFR measurement scheduled for Visit 4 will be conducted at Visit 4A.

A Study visits will be generally conducted at the Study Sites or their Satellites. “In -Person Visits" (V) are required for Visit 2 and all visits requiring iohexol-GFR measurements. If a
participant lives far from a study site or satellite, or travel impediments are present, other (O) visits may be conducted re motely or in-person. For any given study visit to be conducted
remotely, a Phone Visit and a Remae Biospecimen Collection will be both required; a Phone Visit is performed by the study coordinator using the telephone or o ther media such as
Skype to collect results of study procedures that do not require physical interactions (e.g., collection of medi cal history), and a Remote Biospecimen Collection is performed at a clinical
laboratory close to where participants live.

1RWH [ LQGLFDWHY DQ RSWLRQDO DVVHVVPHQW )RU 3%3 DQG OHDVXUH P H®ISNOT segn ib-QeBarF DWHY DQ RSWLRQDO DVVHVVPH
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9. SAFETY ASSESSMENTS
9.1. Demographic data/ medical history

After collecting a detailed medical history at Visit 1, this information will be updated at
each visit through a structured interview, with a special emphasis on skin symptoms and signs
such as rash, itching and exfoliation and on pregnancy in females. Participants will be
instructed to communicate any change in their health status and intervening hospitalizations to
the study coordinator in-between visits. In p articular, they will be instructed to discontinue
study medication and immediately contact the study coordinator if they develop a suspicious
skin rash, swelling of the lips or mouth, arthralgias, and/or jaundice, which may indicate a
hypersensitivity reaction to allopurinol. Fever and chills should also be reported but would not
require cessation of medication prior to discussion with study personnel.

9.2 Skin exam

The skin of study participants will be examined for the presence of any kind of rash at
each in-person visit. Participants will be instructed to carry -out periodical skin self-exams. If
skin abnormalities are reported to the study personnel during the phone visits or on any other
occasion, participants will be asked to immediately reporttothe VW XG\ VLWH WKHLU 3&39V |
other local healthcare facilities for an in-person skin exam. Suspicion of drug allergy or Stevens
Johnson Syndrome SJS would requireimmediate discontinuation of study medication and
dermatologic consultation.

9.3. Vital signs

Blood pressure and heart rate will be recorded at each in-person visit. BP readings at
home will be reviewed during each phone visits; if abnormal values are reported, participants
ZLOO EH DVNHG WR YLVLW WKH WWitKes locel hgdlthcaw facilities t8 Ba%4V RIILFH
their BP measured.

9.4. Clinical laboratory tests

Serum ALT, creatinine and K, and CBC will be monitored and a pregnancy test, if a
female of child bearing potential, performed at each visit. Participants w ho are started for the
first time on RAS blockers as part of this study will have their serum K" and creatinine
measured at a local laboratory after 2 weeks of full dose RASB treatment (i.e., after Visit 3).
HbAlc will be measured at Visits 1, 4, and 7-17. An ECG will be performed at Visits 2, 4, 11,
and 16.

9.5. Management of  uric acid levels

Study participants and study personnel, other than the DCC and the study pharmacists,
will be masked as to the uric acid levels obtained during the study. The patients' physicians will
receive written requests to refrain from measuring uric acid levels during the time of the
patients' participation in the study, except as is mandatory for the patient's wellbeing, e.g., in
the treatment of malignancy or diagnosis of a clinical syndrome highly likely to represent gout.
If gout is diagnosed, open-label treatment with all opurinol will become indicated. In such case,
the study drug will be discontinued but the patient will remain in the study and will continue to
be followed as if he/she was taking the study medication. If uric acid lowering for malignancy
treatment is required, the patient will receive open -label treatment until such time as return to
study drug is deemed clinically reasonable by their physician.
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10. ADVERSE EVENT REPORTING

10.1. Definitions

An Adverse Event (AE)is any untoward medical occurrence in a study participant
regardless of its relationship to study treatment. A treatment-emergent AE is an adverse event
occurring during the period between the first dose and 30 days after the final dose of the study
medication. A Serious Adverse Event (SAE)s any untoward medical occurrence that results in
death, is life-threatening, requires hospitalization or prolongation of an existing hospitalization,
results in persistent or significant disability, or is a co ngenital anomaly/birth defect. Important
medical events that do not fall into the above categories may also be considered an SAE when,

based RQ PHGLFDO MXGJPHQW VXFK HYHQWY PD\ MHRSDUGL]H WKH S

medical/surgical intervention to prevent one of the outcome s listed in the SAE definition. The
term SAE is not intended as a measure of severity or intensity. $O0 O $ (T Vhét®Eauv aftér
the time of informed consent will be reported .

A Suspected Adverse Reactionis any adverse event for which there is a reasonable
possibility that the drug caused the adverse event. For the purposes of IND safety reporting,
"reasonable possibility" means there is evidence to suggest a causal relationship between the
drug and the adverse event. Suspected adverse reaction implies a lesser degree of certainty
about causality than adverse reaction, which means any adverse event caused by a drug. An
Unexpected Adverse Event or Unexpected Suspected Adverse Reactiois an adverse event or
suspected adverse reaction that is not listed in the investigator brochure or is not listed at the
specificity or severity that has been observed; or, if an investigator brochure is not required or
available, is not consistent with the risk information de scribed in the general investigational plan
or elsewhere in the current application, as amended. For example, under this definition, hepatic
necrosis would be unexpected (by virtue of greater severity) if the investigator brochure
referred only to elevated hepatic enzymes or hepatitis. Similarly, cerebral thromboembolism and
cerebral vasculitis would be unexpected (by virtue of greater specificity) if the investigator
EURFKXUH OLVWHG RQO\ FHUHEUDO YDVFXODU DFFLG&sQWYV
refers to adverse events or suspected adverse reactions that are mentioned in the investigator
brochure as occurring with a class of drugs or as anticipated from the pharmacological
properties of the drug, but are not specifically mentioned as occur ring with the parti cular drug
under investigation. An Expected Adverse Event or Expected Adverse Reaction isny adverse
experience that has been identified in nature or severity in the current investigator brochure
and/or protocol.

10.2. Adverse Events Reporting

All AEs will be reported on the Adverse Events form that will be completed by the study
staff, who are masked as to study treatment assignment, at each regular follow -up visits. This
will insure that AEs are ascertained in an unbiased manner using the same standardized
methodology for participants in both treatment arms. Forms will include standardized questions
relating to specific events of import in diabetic patients on either of the study treatment arms
as well as any significantly abnormal physical finding identified on examination and any
significantly abnormal laboratory results obtained on the patient between visits or at the time of
the visit. AEs reported or ascertained between clinic visits will be captured and reported at the
time of the next schedule visit. Pre-existing conditions (that is, any condition that was known to
be present prior to the signing of informed consent or was identified during the screening
procedures at Visit 1) will not be considered or recorded as AEs unless the condition worsens in
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intensity or frequency after Visit 1. Likewise, continuing AEs will not be reported as AEs at
subsequent visits unless they increase in severity or frequency between visits, they result in
criteria for a SAE, and/or they resolve between visits. Each site will be responsible for reporting
all AE's to their IRB according to its AE reporting policy and procedures.

10.3. Assessment of causality and severity

The seriousness of adverse events will be ascertained by the study staff according to
the criteria listed in 10.1 and the need for further evaluation, follow -up, or referral. The
relationship between study participation and AEs will be determined according to the following
criteria:

A. Notrelated z*temporal relationship of the onset of the event, relative to study
participation, is not reasonable or another cause can by itself explain the occurrence of the
event.

B. Possibly related  +temporal relationship of t he onset of the event, relative to study
participation, is reasonable but the event could have been due to another, equally likely cause.

C. Probably related  *temporal relationship of the onset of the event, relative to
study participation, is reasonable and the event is more likely explained by the study treatment
than by another cause.

D. Definitely related +temporal relationship of the onset of the event, relative to
study participation, is reasonable and there is no other cause to explain the event.

10.4. S erious adverse events reporting

See Section 15 +Data and Safety Monitoring Plan.

11. STATISTICAL ANALYSIS

This section presents a summary of the planned statistical analyses. A statistical analysis
plan (SAP) will be written for the study that contains detailed descriptions of the analyses to be
performed. The SAP will be written prior to database lock.

11.1. Analysis population

For most of the analyses, including the primary efficacy analysis described in section
11.3, an intention to treat (ITT) analy tical approach will be employed. Accordingly, the
population for statistical analysis will consist of all randomized study participants considered in
their original randomization group, regardless of treatment discontinuation or loss to follow -up.

Selected secondary efficacy analyses will be performed using a perprotocol analytical
approach. In this case, the analysis population will consist of the ITT population excluding data
points which 1. had cumulative exposure to the study medication from randomizat ion that was
less than 80% of the theoretical full exposure; or 2. during major protocol deviations (e.g.,
treatment with prohibited medications), which could affect primary outcome .

11.2. Initial data analysis
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The initial data analysis will be performed to detect any differences in distributions of
characteristics measured at baseline, 4, 20, 36, and 38 months (0, 16, 80, 156, and 164 weeks,
respectively) between study groups. The number of patients screened, enrolled, and completing
the study will be summarized within and across study centers. Measures of central tendency
(means, medians) and variability (standard deviations, ranges) will be estimated from the data
for continuous variables. Frequency distributions will be provided for categorical data. This
preliminary analysis step will provide us with insight into data, distributions of the variables
considered, and will allow us to find additional invalid values not detected earlier during data
validation.

11.3. Primary efficacy analysis

For the primary endpoint (iGFR at the end of the 2 -month wash-out period following the
3-year intervention), we will follow the recommendations by Carpenter et al **3° and perform the
analysis by means of a linear model for correlated errors with general/unstructured covariance
matrix using all available iGFR measures (including those at baseline, 80, 156, and 164 weeks,
respectively) as the dependent variable. By conditioning on the baseline iGFR measure we will
also effectively use this variable as a covariate. Treatment group, study ce nter, stratifying
variables, albuminuria status (subjects who qualified by ACR or AER or were albuminuric at
baseline vs. subjects who did qualified by eGFR slope and were normoalbuminuric at baseline),
baseline AER, time, and time by treatment interaction will also be included as covariates in the
model. Three features make this analytical approach especially attractive:

1. Ifthereis no dropout (a very unlikely case), the estimate of the treatment effect at
the end of the 2 -month wash-out period following the 3 -year intervention and its
precision obtained using this approach will be exactly the same as those based on a
classical approachemploying an analysis of covariance (ANCOVA) model with
treatment group, study center, IGFR and AER/ACR measured at baseline included as
covariates.

2. If the iGFR measure at the end of the wash-out period is missing, we will be able to
efficiently use the information contained in the intermediate iGFR measurements
obtained at 80 and 156 weeks, by virtue of them being correlated with the GFR
measurement at washout. Estimate of the treatment effect obtained this way is valid
under the missing at random (MAR) assumption. This is in contrast to the ANCOVA
approach, which would lead to the loss of this information and would require a more
stringent assumption about the mechanism of data missingness, i.e. a missing
completely at random (MCAR) mechanism.

3. The underlying analytical framework allows the use of all post -randomization data
and is well suited to investigate the reason for withdrawal, for example to study
whether participants having low iGFR values are more likely to withdraw.

Calculations will be performed using SAS PROC/MIXED. Results of the analysis will be

expressed in terms of point estimate and its corresponding 95% confidence interval for the
treatment effect at the end of the 2-month wash-out period following the 3 -year treatment and
will be accompanied by the corresponding p value.

11.4. Secondary efficacy analyses

1. The effect of treatment on the iGFR at the end of the 3 -year treatment period
(before the washout) will be evaluated using the same analytical approach employed
for the primary outcome.
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2. The effect of treatment on the eGFR at 4 months after randomization will be
evaluated using the same analytical approach employed for the primary outcome.

3. The iGFR and eGFR time trajectories, estimated from periodical iGFR measures and
guarterly serum creatinine and cystatin C measurements using the CKDEPI SCr and
the CKD-EPI SCkSCysC equationd**°, respectively, will be analyzed using linear
mixed-effects models.*>** The main objective of the analysis will be to construct
confidence interval for the effect of the intervention over three years of observation
(treatment main effect) and investigate whether the effect of the intervention
changes with time (time by treatment interaction).

4. Time to serum creatinine doubling or ESRD in the two treatment groups is subject to
censoring due to dropouts or reaching the end of study before the participant
experiences the event. Survival time will be defined as the time from randomization
to the event (the first of serum creatinine doubling from baseline or occurrence of
ESRD, defined as eGFR 15 ml/min/1.73 m 2, hemodialysis, or kidney transplant) or,
for participants who did not experienced an event, to the last study visit. Data will be
summarized by means of Kaplan-Meier survival curves and by providing the
proportions of participants surviving without events at 1, 2, 3 years, and at the end
of the wash-out period along with their 95% Cls. Given the potentially small number
of events, differences between study groups will be tested by means of the log ran k
test or by means of simple Cox regression models including a limited number of
predictors in addition to treatment group.

5. The effect of treatment on the AER at the end of the wash -out period, based on the
geometric mean of two AER measured at this time point and adjusted for the
geometric mean of AER at basdine (Visit 3 and 4), will be investigated in a linear
regression model framework as in the case of the primary outcome.

6. The effect of treatment on the AER at the end of the treatment period, based on the
geometric mean of the AER measures at visit 15 and 16 adjusted for the geometric
mean of AER at baseline (Visit 3 and 4) will be investigated as in #5.

7. Time to fatal or non -fatal cardiovascular events will be analyzed as proposed for time
to serum creatinine doubling or ESRD.

8. We will perform a per-protocol analysis (as defined in 11.1) for the primary efficacy
endpoint (iGFR at the end of the 2-month wash-out period following the 3 -year
intervention).

11.5. Incomplete  data

Missing values represent a potential source of bias. Efforts will be made to keep all
participants in the study. If this is not feasible, at least some information regarding the status at
the end of the trial will be obtained. For randomized patients, the number of completing and
dropouts will be summarized. This procedure will help to compare characteristics of the
SDUWLFLSDQWVY JURXSYV ZKR GURS RXW IURP WKH VWXG\ ZLWK WK
treatment group, within and across study centers. The models considered in the proposal allow
for a missing at random (MAR) mechanism. MAR nreans that the missing values mechanism can
be explained by observed data and does not depend on the vnobservedvalues of outcome
measures. The differences in distributions between characteristics of the groups may indicate
potential sources of bias due to missing values. For instance, some patients may dropout from
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the study due to unobservedfactors related to th e intervention itself. If we suspect such bias is
present, the methods discussed in this section, assuming (MAR), are not applicable. We will
incorporate plausible missing values mechanism into the model as discussed in Littlé® and
investigate how such mechanism may affect the estimates of treatment effect. To this end,
sensitivity analyses will be conducted involving selection and/or pattern -mixture models** with
an appropriate submodel used to describe dropout.

11.6. Pilot participants

All pilot participants who were already randomized to allopurinol or placebo during the
pilot will be included in the final analysis of the pivotal trial. Those who do not consent to the
pivotal trial will be treated as h aving dropped from the study at a time corresponding to their
last pilot visit. Sensitivity analyses will be performed to investigate whether results may be
potentially affected by the roll -over of pilot subjects in the pivotal trial.

11.7. Model assumpti  ons and alternative analyses

Model assumptions will be thoroughly checked for individual and systematic departures,
using informal, e.g. inspection of residuals, and formal methods such as score test for extra
parameter or methods based on likelihood displacement. If individual outliers are detected, their
influence will be evaluated using influence diagnostics methods based on comparing estimates
from models fitted to data with and without outlying values. Whenever we are not successful in
fitting the para metric model (linear or non -linear), then non -parametric analyses and/or
transformation of the variables involved in the analysis will be considered. To investigate the
potential hemodynamic influence of allopurinol on treatment effect, in addition to the
aforementioned analyses, we will consider models including the post-randomization measure of
GFR at 4 months as an additional covariate. To investigate the possible presence of
heterogeneity in the response to allopurinol, subgroup analyses (based on the primary efficacy
analysis described in section 11.3, with the inclusion of an interaction term of the treatment
JURXS E\ WKH VXEJURXS YDULDEOH ZLOO EH SHUIRUPHG E\ DJH JU
UDFLDO HWKQLF JURXS +ES$ F " MRDBLG 7 VBQA&R XUPJ GO
EDVHOLQH L*)5 PO PLQ DQG ! $ODRLEDVHOLQH "~ DQG ! PJ
hr), and albuminuria status (subjects who qualified by ACR or AER or were albuminuric at
baseline vs. subjects who did qualify by eGFRslope and were normoalbuminuric at baseline).
To investigate possible influence of using selected covariates on the treatment effect estimate
in the models considered in Section 11, we will perform appropriate sensitivity analyses. These
additional analyses will be considered as strictly exploratory.

11.8. Safety analyses

Adverse events will be independently reviewed by an independent data safety
monitoring board (DSMB, see Sections 15 and 16). All safety data will be available in data
listing in the clinical protocol report. Data will be described in terms of descriptive statistics and
presented by treatment group. Presentation will include graphs (scatterplots, boxplots,
histograms), measures of central tendency (mean, median) and variability (confidence
intervals) for continuous variables and frequency tables for categorical variables.

11.9. Interim  analysis

No formal interim analyses of efficacy to stop for benefit or futility are planned, given
the timing of the primary endpoint.
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11.10. Sample size

Since a variancecovariance matrix for the iGFR measures is not available and this matrix
is essential in order to perform formal power calculations for a model with correlated errors, we
performed alternative power calculations based on an intent-to-treat analysis within an ANCOVA
framework. Specifically, we assumed that the primary hypothesis is tested in the following
model:

ML1: iGFR at washout = iGFR at baseline + treatment group

Compared to the model that will be used in the primary analysis, model M1 is simplified
in two aspects. First, it does not use information from iGFR values measured at intermediate
time points. Second, it does not include covariates such as the stratifying variables (HbAlc and
UA) or other GFR predictors such as baseline AERBoth of these aspects may lead to loss of
precision of the treatment effect estimate. Consequently, our sample size calculations should be
considered as conservative.

The hypothesis being tested, i.e. the effect of treatment on iGFR at washout,
corresponds to testing whether the treatment group factor in Model M1 is significant. The
choice of the ANCOVA model for the purpose of power calculations is sensible, as residuals from
a univariate model involving baseline iGFR as covariate fitted to data from RASS study conform
to normal distribution. Sample size calculations were performed based on Coherf® and making
the following assumptions:

1. Postulated effect on iGFRat washout (+) =3 ml/min/1.73 m 2 We deem this effect
to be clinically meaningful and attainable. It is clinically meaningful because it would
translate on average into a 10-year delay in the progression to ESRD.It is attainable
because it is smaller than the difference in 3-year GFR that we observed in the JKS
EHWZHHQ VXEMHFWV ZLWK VHUXP 8% - PJ GO FRPSDUHG W
this value. The postulated effect was based on the following changes in GFR levels in
the two treatment groups:

a. Untreated group = 3 ml/min/1.73 m 2 per year. This estimate is based on data
from the Joslin Kidney Study (JKS), in which the median GFR loss among 43
subjects meeting the above criteria was 3.1 ml/min/1.73 m 2 per year, with 70%
of subjects having a GFR loss >15 ml/min/1.73 m ? per year. Also, among 116
subjects from Steno who met the albuminuria and GFR criteria, but for whom
serum uric acid values were not available, the median GFR loss was 3.3
ml/min/1.73 m ? per year, with 71% of subjects having a GFR loss >1.5
ml/min/1.73 m ? per year.

b. Treated group = 2 ml/min/1.73 m ? per year. The average GFR loss in the JKS
subjects with serum UA <4.5 mg/dl was 1.5 ml/min per year. On this basis, we
conservatively assumed that the allopurinol treatment, if effective, would
decrease the GFR loss to 2 ml/min per year (a 33% decrease compared to the
untreated group).

2. Standard deviation (SD) of residual error = 10.1 ml/min/1.73 m 2. This was estimated
based on the root-mean-squared error from a regression model with eGFR at 3 yrs
as the dependent variable and baseline eGFR as the independent variable fitted to
data concerning T1D patients from the Joslin Kidney Study meeting the PERL
inclusion criteria.
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Assuming a two-sided alpha error equal to 0.05, the effective sample size needed to detect the
pre- %) at washout adjusted for baseline iGFR
with 80% power is equal to n=180 per group. To take into account the anticipated overall
dropout rate (up to 5%/yr or 15% over the entire durat ion of the study) and drug
discontinuation or non-compliance in the treatment group (up to 2%/yr or 6% over the entire
duration of the study), and to maintain the desired

power of at least 80%, it will be necessary to recruit
n=240 subjects per group. In Table 1, we show the Table 1. Power to detect treatment effect for
power of the proposed sample size for Model M1 two ANCOVA models under different drop
under different dropout and non -compliance
scenarios. We also provide the corresponding power

and non -compliance scenarios.

Overall Non -
Dropout compliance

for a model (Model M2) including the two stratifying (%) (%) M1 M2
variables (Hb1Ac and UA) and baseline AER as 9 0 87 92
covariates to illustrate the effect of adding these 12 0 86 91
variables to Model M1. In this analysis, we assumed 15 0 85 90
that adding these covariates reduces the residual

variance by 10%, which corresponds to these

covariates explaining merely 4% of the total iGFR o 6 83 89
variation over and above the variability explained by 12 6 82 88
iGFR at baseline. As shown in Table 1, once these 15 6 .80 .87

covariates are accounted for, power is expected to
exceed the conservative estimates provided by Model M1 and reach almost 90% for 15%
dropout and 6% non -compliance rates.
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